Ras inhibition increases the frequency and function of regulatory T cells and attenuates type-1 diabetes in non-obese diabetic mice.
Regulatory T cells (Treg) reportedly suppress diabetes in non-obese diabetic (NOD) mice, and the frequency and functional suppressive properties of Treg were found to be upregulated by inhibition of Ras. We thus postulated that treatment with the Ras inhibitor 5-fluoro-farnesylthiosalicylic acid (F-FTS), a derivative of S-farnesylthiosalicylic acid (FTS), would attenuate diabetes development in NOD mice. To test this hypothesis we assayed Foxp3, total Ras, and GTP-Ras in NOD splenocytes following their exposure to FTS and F-FTS in vitro. In splenocytes exposed to FTS, and even more so to F-FTS, Foxp3 expression was increased and GTP-Ras expression reduced. We also injected NOD mice intraperitoneally with F-FTS and assessed both their Treg pools and the occurrence of diabetes. The treated mice showed a significant increase in the frequency of spleen-cell-derived Foxp3+ Treg, and their Treg were more effective than Treg from untreated NOD controls in suppressing the proliferation of effector T cells. Moreover, the F-FTS treatment also attenuated the development of diabetes in the NOD mice. The mice were then killed and their insulin and cytokine levels assayed. The treated mice showed an increase in circulating insulin but no change in cytokine concentrations. One of the mechanisms underlying our novel finding that treatment with a Ras inhibitor ameliorates the development of experimental type-1 diabetes could thus conceivably be an augmentation in the frequency and functional suppressive properties of Treg. Ras inhibition might therefore be worth developing as a new treatment modality in patients with type 1 diabetes.